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(54)Title: NOVEL BACTERIOPHAGE, METHOD FOR SCREENING THE SAME, NOVEL BIOBACTERICIDAL 

MATERIALS PREPARED WITH THE USE OF THE SAME, AND REAGENT FOR DETECTING THE SAME 



A bacteriophage which has an extremely high specificity for specific pathogenic bacteria and, therefore, can surely exterminate the 
bacteria serving as the host by the phagocytic action thereof. Novel biobactericidal materials prepared with the use of the action of this phage 
are usable in sterilizing anything to be protected against the infection with pathogenic bacteria, for example, foodstuffs such as fresh foods 
and kitchens in restaurants and schools so as to exterminate the corresponding bacteria. These biobactericidal materials may contain a 
mixture of two or more bacteriophages differing in properties. Such materials are highly useful, since two or more pathogenic bacteria can be 
exterminated thereby at the same time. Not human being, etc. but the pathogenic bacteria serving as the host are exclusively infected with the 
above-mentioned phage, which makes the phage highly safe. Moreover, it has an extremely potent efficacy. The bacteriophage having a high 
specificity exclusively for specific pathogenic bacteria and thus being an extremely safe biobactericidal material usable in anything to be 
protected against the infection with pathogenic bacteria, for example, foodstuffs such as fresh foods and kitchens in restaurants and schools; 
a method for easily screening the phage; a process for producing the phage; a stabilizer for stabilizing the phage or a preservative therefor; 
and a reagent and a reagent kit for conveniently detecting the pathogenic bacteria within a short period of time by using the phage. 



(57) Abstract 



(5 7) 

iMMfcfflttfc*^ h rattans. 



rCT«^r*«**.*B»a«©^7^ (**ff«) 



AL 
AM 
AT 
AU 
A2 
BA 
BB 
BE 
BF 
BG 
B J 
BR 
BY 
CA 
CP 
CG 
CH 
C I 
CM 
CN 
CU 
CZ 
DE 



**- * hyVT 
/<A"< K* 

^7A — -> 

*7-y 

4>B 

K-T7 



ES X^ffV 

FI 7-£^7^K 
PR 

GA tfrfy 

GB KB 

GE ^A~77 

GH *f-+ 

GM ff>\?T 

GN ¥-7 

GW tt^TXy-V 

gr 

hu /N^jify- 

ID 4*V**sT 

IE 7>fA7VK 

IL 4*y*-A, 

IS 7>fX5yK 

it 4*»?7 

JP 0* 

KE >f-T 

KG *vMf**y 

£±«Aft**iB 



kz *f7x*y 



LK X>j7V* SE 

LR !)^!>7 SG 

LS UVh si 

LT 'J h7^T SK 

LU A*9*V-fA,y SL 

LV SN 

MC SZ 

MD *A;K*7**]B TD 

MG vftfXXA, TG 

MK K-TB^x-=f* TJ 

7^T**bB TM 

ML vl) T R 

MN TT 

mr *-y*=r UA 

MW UG 

MX US 

NE -Ox- A- UZ 

NL ^7>-y VN 

NO ;A">i- yu 

NZ =»--S?-7>K ZW 

PL *-7^K 

PT #*h#A' 

RO A— v=-7 



h A-£ ^ = **X 
hA-3 

St*** 



1 



m m # 

& ffi # 3if 

* » a « 



2 



rci/Jl«;7/02957 



zu)v^*^i;>%iz^*u>m^<m-)nx^z>. mz> &&izt>mu 

^<r>^n^t^<om^\Tmr^tz^zmx^mmmtt^t\ 3-k^>*, •? 
£tz. uiz%£te®mMmftLtz£LTb>m&&\zm*tcig>£, *)-\z»m 

o.5-i%©it;is^{c^ffl^^eT, &Mft&u£<D<kn&\zmmL ferns. 

miKft&Ltz^tttb* ¥mM*&zmz'mmte£<Dm&te£<D®mizte. 
um<D£z5mm\z£zmmmitenT^z<Dfimik-c$>z>. uc^ot, ±m& 

i^T* WJt77-y (KTF, HMc r^j-vj <b TOTS 5) 
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T^MrMT^>77-vfe^»bnTViT, ^n*-ir(c^j 300 sus^enx^ 

mirz>y7-vhmftrm£<. ±x<DhL<\t^<(nm^mmo±mmz^m 

<moftx%x&&?m9iiztegr-x<Dm&* tstzz Lx^ftntnih, m^n^g 
m^Tgztztbiz. WT*)*y7-i;&mM±.mmTzz.tte£zti£T±i> 

^te®zju*mm&o&<\t±mm&mi>xm&2nx^z> a 
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«rb-BR$nT^^^<i:V^eo htzifinX. £mMhU£<Dm&ts.E\Zfem®im 

&tz, zn&TmMmm<D®%iiz£zft*m<z£tf%£Ltz®&iziz* torn 
mtuzm&mmmmzttfeTzviziz. $>z>ffl£<DRmwmx$>~>tz* liz 

om&\z\z, &&tz%tmzm?tz#>iziz, *<D®mm®<D®&tfmmiztL2nz>z. 

iz&mTZ%&itimu,$ii j $>frfr%®%*v ^wmbmrnznT^z. 

% w <d m * 

±.mmm\zfoz.2>'«. ^mmzte, iMXstz&^wwv'V-xyT-vo)® 
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Tf5/^T'Jt77-ym /£ AW «S:i&*m & fl&T & £ <!: £ @ W <*: L T 

&tfta*e>, 7 7-i?z&mM%&4tzvzz:ttfxzz7 7-i;m&mizm& 

■TZZ.£%:m)tVX^5>* 

*«. *Mm\*to<£xhftm&m®<DR&x$>'DX> m&*mm<DWm£\sxmi 
tbWMznz^zx&z. 
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tt**T**«&/t* f'J^77- SWttifcSn* uiCck^T, MMffft* 
7T-y« 2 a^±0^K^^^^A*^^U^77-^^^77 : -;^e^^TV^ 
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jbD^TV^j:^ll?pC»iiCDi@m*-^«:^L, (+)te«'J& MOI=10 
te0157£»§«Ufc->*-l'£*U 3KDBT«, JJg^fcBliiltt 0157 <B mm \Z 

&?xi'*-i'ifi&<tf.?x»zz.£tfimw'r*. m^mm±xm 
etbiM& 0157 <t £ fc \zmm&±mm 0157 5 7 7 - 

i(2 x 10 1 Vml)&^jbULTm^Lfcfc<££^LT^T. H©H^*5ViTH, 

wfirmibtt 0157 ttt^ttittisnTis^-cv^ii^flwts. x) 

tt, *^*Jfc±T»£ffl]fctt0157,!:<!:fcfc» rr«7 7-v^#ffltTMfB7 7 
1.000 telCft|RLfc$(2 x 107ml) £M LTigSI Lfcfc© LT 
^T, £©Blfc43lr>Ttt, BB£ttiJfiL& 0157«T^T^^ri!i«S$nTV^C £ 

^snt^s. a-m. ^^mii!i±T, nfftbjikLtt 0157 tifetc n?*S7 

7-^#atTlWBB7 1.000 |gl:^l/fcl$(2x 10 7 /ml)&£ 6 

7m*x 20 fe%m£<Dbo%mnbxtmi'tzb(DZKLx^x, Z. <DWi ic 
iJ^TIi IiW tBillltt0157«'r^T^Mr&^$tlTVi§ :i^$nx^s. 
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*)tt, '*^»Jft±T. BffUjfiitt 0157 <h Kfl77- ; ;fll#|T|| 
E77-5?* 1,000 miCfcRLfcttte x 107ml)&$ 6 (ItKjItKT 100 \m 

^TS^i^TfS. ^0<fc5ftA'^U:*:77-V(hLTte, W&tf. 
HfcttUTtt. Tl77-y 01, T2. T3, T4, T5, T6, T7ft<!:) , <f>X-174, 
A, 0X80, Q0, PI &£?<Z)fi!i{C. c:©KWIw«SX^'J-->^t:J:^TX 

Ac, -XmffiomiZb. /WPX-fr^l/XfctfUTtt. SZP01, SPO2fc£0A**y- 
U *7 7-^fc£#£tfSn3. 

^5A^x'J^7 7-vC7)^^, ftH, TSBE^tC*TE2«*tl-lftV> 
Ll-4, mm^2-l fc^L 2-1 0, E0J##3-lfcV>L3-5i^ttE*l# 

^4-i&^ L4-5T-en^n^$nsJfii6Eyijs*r-5 7 9y^ > h&frty 

DNA §JfO : t T$ A^tU t7 7 -7tt^n, ■tfttJfattftM 
0157 fc#LTffiW$&tt£WT5fc<BT&<5. Cine>cDA*^T-'J^7 7-vC7) 
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DNAfiyijtt-tn«€ r nTHB»c7Kr^te«cj:^Tims&$nfc. 

k^. Bm^zscmrmmmm^^i-^ (r-> TfMiiBf^tfvx-r:/ (m + > © 
*V7-ii'75->?m*WRLx* Mmtix, (5 5x:-6 5'c) r 

EDTA lC»^Mfttt$1tTe^fc#^5^^DNA*^tr7 7-v©*&i!^ 
C©58^lc^5rr«A*^T- , J^7 7-y©l§*ffiKoViT, *)I8M£?&£<!:TS 
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9-uz<D®&®%m^T®mrzo ±mm<D®mwmtiL<owL* 2-3x 

lOVmL MM*. OD = 0.2) T. /^f»J ^7 7-^*«ift^»lD 

7-'J^7 7-ve^(Z)jte-PTtfe5 DNA * RNA tzZttmWvmfcftlZ&A? 
So DNA * RNA ts.£j)t®ftftlZ&X'$tlZ t. A*^f'Jt77-y«jg 

fiST5<i:> ^:)iliS«^±{cJK®$n, ^0^/N'^x , J^7 7-v^gg^( C jg 

ftfc, C©A7fUt77-y^|»UT > LTMtfHJ*tt*» 
Hfc<!: 0*UKtt*I»l8£?g£<fc LTA^xU *7 7-S?0«ifrs«^fc:tt, -£© 
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LT&tftztzi&izte, ^(Dimmiz&mzizismmmt, u g , Mn. c a ue<d 
so.ooi-5%gffi, M£L<teOA?6-i?mmzm)}uTzz.t>bX'$z c m\z^ft. 

7*jm$, lOmM&^LlM, fffg. L < 50mM fcH L 500mM ^tfMr&£ 
PH6-8. $?£L<te pH6.5-7.5 (CiiggEiUT, CttK&glaft CT&fc:*- N U »7i> 
£5%. $?*L<« 0.03?6-l%<Dfi5EB. i&(t;*7;U->7 A £ lOmM, {l?&L<i* 

fft&Lit&5uz0ftwiz%z®M7 7-i;uftimt, M'ftoKM.TKTm 100 
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fUt77-ylt fj^fcr. l0 2 j@/mJ 10 12 Wml. *7-£L<te 10 3 H/ml 

fcl^L 10 8 Wml V*mWl*i(D^~?ft<Dmig.T?$)tU££\,) e 

*l6fflW©WttifHiaft»tt-r-5fc»fctt 4 T2 77-yi:A77-y'$ 

W7U*%&mWil®$: 0.002? o -2%|SjSE, ft* ls<\% 0.1%-0.3?6^Tmi)UT § E <h 
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CC^^LTA^xU^77-v(iif(Ci|i«Lg^^jte^T^S DNA * RNA 
J^<if^JM*Oii#:F»?lcaATS. DNA ^ RNA tz£i)mton\Z&A2tl 

£f>izm]&)]&%GLx^tz\,*tctbizn$tmzitm<. Bax^izx^m^izit 
Btt*T*su wt»xm<mw2tixi>&z>. tot, fWTij^y-i; 
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tzW&t&E<DUM*y b&mfZ>Z.ttfTZZ>o Z.<DWt&Otm*rv b£®/HT5 

frzistsmzmttLx* mmtei&}&rimzTz>£> m?vmiz&£titz7T- 

tizuzo z\0^m^nrzmmm^m^nxmmhb<it^m^^<Dmm^ 
m^mwz\(D£?uw;miztL'Dfzm&iziz, m^tz&mztem^m 

TtijiTs mmmtb xm. i > o x . softie ^ # 5 l t v > 5 ^ 
mtf* ±.im\timm*v bttzzm?am\zmifiLX3 0 

tormsizte. 3 ott®mt^?mw\mx&iti?zz\ttfxz, mtbxomx 

\z&\h?^zmwMmmfim&xmfri>rzw-tELxu< 

zmmrzztfrz. mmiz&uh-rz>z.trfx%zz.£izti.K)> msbxGmx&Zo 

wsNc&ttjTs ztbxzmtbxft&xmmx&z. 

Ltztf-ix. z<Dwmzfcmw&mmmmum%tzizz<DU%*y m*, y 
7~vzi$G2#tzm^mm*Antzis*-utitiiz, &&?z>8ift*mM$-&x, 
ffimmmmmxzz®&<Dui&cDm%temiztmT%tivx, zomw&m 

"toi&mjjmAmtbxffi&x&Zo Lfz&r>x, z<D&w\zfcz>ffim&mm&&m 
r.>^ic ffimzmwTz z ttfxz So 
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xim2ftx^te^frteE&fa&T5z\ttsiEtfxzz>. 

tfffimvmmz^xmmznu^&sizmmTzz-EtfTZz. 

izLx^tmnm^t^m^Eizmmm-ir^E^x, tomm^w&tt 
EtfffimmMffiiz&vxftm2nz<Dz?ffiTz>z.ttfTZz>o Htc, m±Ev>% 

mmiz&^xmTzz-ttfxzzo &B&&tzE<o'kn&izxzfi'-L 
fto, *^vi/*®fcE<Dm®&m<Dm%m%m\zm&\sxmtoLfzK>. ti^uu 
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(&tt0y i ) 

»#«Ef*t*)esn«7r-^*, AllK«, B**J:tltC*TttlR»3||-r-f 
(r ) THE«»*Jl?5;7-fy (m + ) ©1S±t«»iS*T77-^fti««Lfc. 

9-*«*t*»RLT, *©«MftLT, A© (5 5<C-6 5<C) T5-1 OmM© 
EDTA fcf»IW*M**xa«ft:#a^6>c*DNA*^tr7 7-S?«*tfta« 

- v * a«r s c: t *f t * fc . 

-i;\z-o^T, **a«©ii»«imiittoi57»c»r*fisfflSM^fcttjR. *©fMi 

3£J:tf#4<5:ITOLfc. Cltl607T-^fco^TDNAEW&TaB©«fc5lcU 
(MM 2) 

fflV>T 1 >Jy h;KDv>-77-^>^-Ttg^L. ft^fiae- 0.2 
2-3xlOVml) lCfco&W»T. Mm TX*y-x>^LT»fc«Ktt*M* 
0157 ft«fc:fc*T* 7 7 -S?**-f 20 (MOI = 20) (CfcS £ 5 IC^jbP L 

T(4#gl¥ 8 -261132). 37TT4l*M£Ul«Lfc. »«*maWl:Ji,fc 
tClST? 0 0 7^;i/A^W»LT, $ 37rT 10 #MJg$ 8.000 
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®Wftr30'jmm>bftM%LT±.m%'&iZo #6nfc±w«* 0.45 staxo 

(£f6ftl 3 ) 

(1) ^ 'J -» & 15g . CaC l 2 • H 2 0 & 0.5 mM . NaCl & 0.5%. ^ »J -fc □ o.O 2% 
KftScfc^lC^JUUT, NaOH TpH6. 8-7. 0KMEL&. *fi*T 1,000ml 

klt, ^--h^u-yT i2it:, 15 ftmmmmm&fi^xmMyT-vuwm 

(2) ^U~>>£ 15g, NaCl & 0.5%, ^'JirD-^fc 0.02%\zt£Z> £5 

tz&, NaOHTpH6.8-7.0lCiS9SL, *faKT 1,000ml fcUfcft* ^-K^U-^ 

t i2it:, i5#M&mmmzn^T®m7 7 -i?&wm%fti$.vit. 

(3) ^'J;»£15g, CaCl 2 • H 2 0 * 0.5mM, ^»J-feD-;P* 0.02%Hfc£ < fc 5 
tCSSjbULT, NaOHTpH6.8-7.0£flM8 , Lfcf£. HfcKT? 1,000ml KLfc. 

h*U-:/T 121*0, 15 ^IiiI^Tfl77-y««^Ml 

(4) ^U 15g, CaCl 2 • H 2 0 &0.5mM. NaCl & 0.5%(3&5cfc<5(;:«]U 
T. NaOHTpH6.8-7.0lCiMMLfc^. MtK"? 1.000ml KLfc. tom. h 
* U-^T 121*0. 15 5WW*»fflffl*ff ^Tif«7 7-5>fltott*fMLfc. 

(5) CaCl 2 -H 2 0£0.5mM, NaCl £0.5%. ^'J-feD-;Hfc 0.02*K&* J;5K: 
»]LT, NaOH TpH6. 8-7.0 iCWKLfc^ MtKT 1.000ml lc Lfc. -e<Z)?£, 
-*-YVV--JX 121t, 15 »WK»«HiftfftJTrrft77-^«#*^i«L 

(6) ^Uv>£ 7.5g, CaCl 2 -H 2 0 & 0.5mM, NaCl & 0.5%, ^y-fen-;P£ 
0.02%l£ft5«fc'5l;:«]bT, NaOH T pH6.8-7.0 fclfl&Lfco -e^, 
1,000ml (CLT, ^"-h^U-T'T 121*0, 15 #|!flWB8&S!£fT^T»9S7 7 - 



I*«J17JI*«*7/0Z957 
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a)7)V*-y 0.2M, CaCl 2 .|-I 2 0 « 0.5mM, NaCI $ 0.5?*, ^U-feD-** 
0.02SWC&*J:5fcWBLT, NaOH T pH6.8-7.0 CMtfc, 
1.000ml CLT. ^-h^l/-^T 121^. 15 »IHKMa€ff t3T«f«7 7 - 

«>y$»0.2M, CaCl 2 .H 2 0^0.5niM. NaCI « 0.5%, * U-fc 0 .02* 
K&S<fc5lcmi)ULT. NaOHTpH6.8-7.0IC«ifLfc. **T 1.000ml 

(HJI5«a|4) 

T«MU #Xr«>^ 100 «©iBlD*«ofc. tftto*, »RJttmiZ»L 
fc*M«fc MOI (Multiplicity of Infection) 10 TOt'J^7 7 ^ M$ 

mm&*mmLi±. *ztu±mm&itm iovmi w^it^, 

«*tf. T2 7r-ytA77-^ffl^^, UttKDtflUtt 
10" • x 10-«= 10- I2 £ft9«li^^ 
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mmw 5 ) 

® 100 i&nmmzm-Dfco ?uk*>> tmmmmtzmbtzxmmiz uoi 

(Multiplicity of Infection)10 Wr'J ^7 7— v£g£8l!$-t2\ j{$ 100 'M£\Z 
MSy«^>jX5 1 k>^UD-;KCcfcSj5tj®^i CsCI KcfcS&^Eii^&KJ; 

oxff ^, ^ io i2 /mi <Dm%ktj0)&z>m&zmc o 

E#^7^i:(D^^O^?gjifiJ^ju^5t th\Z, ^JUiLT Mg» Mn 

Ca *«iDUT»r«/H^Kifi*r^«:Plfiltfc. :i©$MW£{gia£(4±l*C)T 

izuftTztz. /u*m®tm<DMmiztoLT\*> nmmio^tmmz 

ft*3. ffiffl©BWfcctoT*BIB^UT/^T-U*7 7-s;d« MOI: 10 left* 

ct a c:tt&£Mi Lxm z\n*> <DMft&&zf&mzmm£ LT&m&ux: ± 
ir)Tfft3fe. 

*JIffl&. #U^7*I>> lOg, -f-Xh!+Xh7^ h 3g, NaCl2.5g O®. 
^£&5L-7*nX«il;:^jnLT. > ? *-77-*>*-4'T37 *C TtgSIL 

20) o zvmmrcDxmffivmfrmzi® 2-3 xiovmi t<&o£. 

fTFLfc. 8,000 rpmT 30 ^>Mii^WIS:LTa36&ISS4*L» ±WS& 
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r^i/jrv//U2»57 



( i ) ffim&-xmm(D®imm*y b 
10% #ys:7>> 

2.5% NaCl 

0.1% <7>:d-x 

5 Mm CaCl 2 

^lO^^TIJIWli:, 8'Jl:Wllfc|BI-jUEStt5 5X^«j| 
3ml£ E . coli 0l57:H7ttJ* («f*ft : 4 x 10V0.2 nU) *^#«-ttfcjg«o. 

^«>-«*x*ii©*HK:77-s?*^tr»*o.iiii 1 $ti;^i;^ T , 3 

7t:T7WN«JWLT. MfftUjktt^Btf E . coli oi57:H7 ££W£-S:t! 7 

io% *ij^yh> 

3% <-^hx+Xh7^h 

2.5% NaCl 

0.1% 

5 Mm CaCl 2 

IttilJtli^llE. coli 0157:H7&ft : 4x 10V0.2 mD t&®m 



21 



£ LT*~J— A LT, DS^tC 3 7 H?/fmi&^ L-T, )lWfcblfiltf:*J|§® E . 

coli 0157:H7 & £W £ 7 7 -y'OtM tC <fc $M#0&Wlflli:$£« 

±HB©ttiR» JliW&iiiitk^JM e. coli oi57:H7 C^IT, "tftlztt&Mti 

T7 7-v$ vim) ®tfife%*]mr&z>o 

±IBT^ b fttzffi%:£Tmz?r<TW, Z\(Dm&<DWM<Dtm\t 4.0 x 10 10 /ml T 



7 7-v^lR¥ 


7^-/7 2& 


t>m am) * 














l 0 'ftftft 






1 0 r mm 






1 0 


1 9 6 


3.92xl0 10 /ml 


1 0 


2 1 


4.2 x 10 10 /ml 


1 0 io ^^ 


2 


4.0 x 10 10 /ml 



* ffHKrtt: 7°7-7& x «l*/0.1ml 



(7 7 -2*0 

±ai u fc«fc 7 K:*55»»±icaji ut7 7 - s;©***Kbe ufc. 

d W 2> A* £ x U * 7 7 - v& 6 13 & ffl V> £ A' < ® <D #j 
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mm Traufc/w io\ io- 2 > io- 3 <t^L^^^# 

&*5, WWM^ML^^-Tfc, MOI:10-50 T#:M*>m&&ffl LfciCl^. 

<MiLT, 30 ft&lZ&to<D*ft*m>fc. Z.(D£t&m 2 - 

*»ffl*«t*lCtt*aiftxyu-T-iBi<*fe<tt*Lfc. Iter, ttRUflSftttlC 

500ml ©»JftT«5V^BI»*M-ftUTl«^/!:. 
200 ^K©^HIM^£B$nfco 
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ioshu mjimmzuy) j]Ltz&, s^ic-na^u m^>f)V{z±crzn 

Ltznn~-lZ1tnT<fc>-Dtz<D\zKL. *m%ZZfU-Ltzfrorzttm>f)l-7<D 

xt-+t« ioo±io m<Dnn--rf&mztirzo z\v>'&$ktez.<r>%w\z$kz>®. 

ML/;A^T'Jt77-y# 1 . #2> # 3 43 4 Q^ttl-frtl <DD N 

(1) A^t-'J *7 7-->*£>*i*iS 

L -M^MK^JJgli N60 (C«i£-tL a^&ffr OD0.2 ^ilt, 
MOI <£ra^(C 10 (C^Sck^JCA^T-U^^r-i/*^^^, 30 #R8*±M© L 

20 U^Rfl. 37<C"?igch5L£o *<D&. 0 □ Qsfakkfc 1 Mill*-, 5#flfl 
ig^^Lfe. ^(DJgSlifc&v 4,500rpm, 4 t C> 20 #Rg<2&{re&>kLT, 

£&. lxlO'Vnil ©^©A^x , J^77-v500 ml£f#fco 

(2) ;^fUt77-^i8«l 

±IBT^e > nrc7 7-^ig^lC 20%PEG-2M NaCl %1mZ.* *±T1I$IW 
12,000 rpm, 4<C, 20 'AM<D&ftrMfo*LT> *#£&<t*D, it 

ffitZtz&lZ. L-^gM!ilC}(aViTl!lS^2rfTo^^. 1.3 xKP/ml ttl-i 

tZo 



r*_i/jry//uz»y/ 
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(3) 77-yDNA©iUI 

mmmmm\z. io%sds o.sm edta Hnfno.it 5mM ma* ±3 

(ft 1/100 » % (38'C. 15^i»Uc„ 7x/~;UTHI||J.iU, 
15,000rpm, 4<C, 15 »M©*frTak>*LT, ±»**»aLT. 

(4) m^fjTiwrr^^gg 

DNA *fcM4 MCM A,77-2« I |fi** 13 a J. mm H incl 

in 1 mm. 37CTfi«L&. i/io«©K»a«fflttn*apA. 

0.7%T^p-xy;UT100V, 2R»moft^T1BftiicHi«fTo^. 400 ml OTAE 
20 m I Olf^A^n^ Kt*#L&jgl«|.|:7JtfD-xm 2 P$ 

(5 ) ^ ^-y y% ^ K DNA flDK U >8£ft; 

(Dkk223) 3 «t 1. MA*77 7 - 2 /(l, tt«* 14 ft k faJBSB? 
*HInd IEU1 *io* % ll«, 37«CTlS<i:5Lfe. Hincl 111 

70t:o»»«t.fc:i s^TOSL/t. Ky>BMb*fr3&a, c©-c**-i 8 tf i!" 

A*y77-2/il, BAP0.5 ul 26.5 u 1 tin*., 2*ffl t 37 <CTi£<t: 

•5 US:. ^-<Z)&» 7i/-;h ^□n^;PAT^ta^2|Elff^, x*/-;^^ 
fr^T, TE»«80 a lfc**L£. ^^-0tj|SiBt5fc fti 1/10 fio 
ttmftfflttXtln*.. 0.7X7*fD-xy^T100VT2l»HMMtMc|fcftf fofc 

(6) mmo&m 

VH-V&foZmtztb. 77-y DNA 7K^4 nWZU A777-2 <t K 

$Mtki3 ul mm* Hind mi tf i *jo*.. mm 37 vrmtotftm, 

Hind ffl*ifeSS*5fc«>k: 70-C<DW,®*>\Z 15#W)*mLfc. 

(7) iJtf—ttRjfc 
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60 X:<D®®*IZ 10 »Hlfc. (1) Hind fflTyUlfr L£7 DNA, (2) 

Mind UITyyrrL/i^T-^ DNA tlU U >mt Znitz^t (3) JB£'J>fifc 
tt&froAc^*- (4)HinclIUT^rrL^^^-(i:tT. fnfni0xn 7 

77- io ju dnatk^ io itii, mm*z£mtfioo ti\iztLZ£?\zm^ 

2<blZE. coli DNA ligase 2 ul £i«;L 16 r T-MUL/t, 

(8) mnmm 

competent Cell (HB 101) 50 uidZ, ±02(1), (2), (3), (^O^n^KC 5 

i 30 ^m^±izjjmt, yx^r 42'ct4 s^imsu 5E(c2^r»± 

iC^ELfc. #(^T. L-f{£#:tgil!i& 0.5 ml Id & 5 £ 5 KM*, H$Rfl, 37 

±B (2) ^□O--^7>lf^'J>^j0^L-^J§ti!i 500ml lzt9 % ® 
24^m^$rffo/to ^(mg-^fc 6,000 rpm, 4<C, 15 #rd]<D&{tTjto& L 

(10) ^XSHfil 

*S KfcfltittLfc. MC PI £ 10 ml. P2 & 10 ml MX. 0 

M#L£ e 5«j3^iLfc^, ?M»UfcP3*10mI »Alj>'3< DJtttLfc 
ft, 2 Ottm*±iZljmLtCo *<D'&> 20,000 g, 4^, 30 #Rfl<0&ft-Tifrfc£ 
LT, ±S*£Ux9, ^©±®*fc # ^€:Ht: 20,000 g, 4*0, 30 #l8J<Z)&#Tji 
'L>£L£. QBT $10 ml mmLTfcft Lit. Z.(Dts y AlCiS^^ip 

A, QC30ml T2IU^L^o QF15ml TfltlHLT, 0.7 

volume ©-rV7*nA/-;i/*ipAfc. Z.0)m£mZ 15,000 g, 4*0, 30 
^t^^it, f#£nfcfctSS& 70%X^y-;UT8fc#LT, 5^mi 1 
ml 4>iRW*K:8*PLfc. £<Z>:/7X5 K£ Hind IUTtfHKrLT, t&SL8c»£fr-3 

/to 
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£ <0«fc 5 fc L T ft 6 n/c 7 ^ ^ * > h feS j£ left o H Off ft ftfr o fc 

fnTB©EWi-i&tai-4, fi««2-i^a2-io, 

^ta^^tw^i', *ti6ft»fi&^*«#, pin. Mr««0f ( «a 
zwmz, mmiz. j t<o±mmmizn^z.tti^mt(>xmmT$>^ 0 mmiz. & 
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z<DmMz&?TwmwwTV*7 7-zst)mmnz>zt\z£?T. 
*<Dm&tfrzffimmite<owmtf®}in?z zt\zuv. £ Q&ummommwn 

fiiiSi mom mm mz %i u x mm cMTtsctc^ofsfct ge?u t a& o ^ o 
tin^^mmm\\z^^^zt\z^x, mm*. &H*&n£aim&tt£ % 

-*«! U fe L < fitfft U fc £ ^« S ti$ *£T . tttf SMM*«Brft £ *> 

inc. mm\zfr?mm$x&mTzzttfxzz£^?±ztm&tf$>z. 
z ommun-i iri&mtmiz z <d%w izm 5 uwm &l< \*&iz<tM a s 



r^i/jry//o2ys7 



28 



SWT* S 1 n 5 **«tiM«<ft 5 . 

-r*z£ific**ii\,>5**ttnaitfitoz. a fcl ^mmmmm^mt, tz 
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rci/jry7/02y57 

30 • 



mm 






1-1 




628 


BWWm : 














Genomic DNA 




77-y 


en 





TCATCATCCC ATACTTCTTC AGTACTATAT TCAGCACTGT GAAGTTGGTG 50 
TTCAGGAATG AAATCAGGAA TTTGCATTTC ACGTTCTTTT TCTTGGATTA 100 
GTTCTTCACG GGTTTTAATG ACCGTACCAC CTGAACCAAT CTTATCACCA 150 
CGAGCATTTA GGTTTGCATT ACCTAGTGCT ACTTGGTGCT GGTTTTGATA 200 
CTTTAGCATA TCCATATCAA TTGTTGTTCC ACGATAAGTT GTGTGTTTTG 25 0 
ACATATAAAA ATCCTTTTTC TATGTGAGTG ATATAACGCC TCAAACAACA 300 
TTATATCACA TGTTTTTCTA C C ATTTC AAA AATTCATTTA CATCTAGTTT 350 
ATACTTCAAA GAATCAACCA TATGCAAATC AATCAGGAAC AAACAATACG 400 
AAGCCACTGA ACTACCACGC CCAAGACCCC AAAAAATATT GTGCTCTTCC 450 
ATATAATCAA CTAACCAGAT CATACATCTT AAAAGCTTGG CTGTTTTGGC 500 
GGATGAGAGA AGATTTTCAG CCTGATACAG ATTAAATCAG AACGCAGAAG 550, 
CGGTCTGATA AAACAGAATT TGCCTGGCGG CAGTAGCGCG GTGGTCCCAC 60 0 
CTGACCCCAT GCCGAACTCA GAAGTGAA fi ->o 





1-2 




7 8 0 










mwmm : 


Genomic DNA 


mwmm 









31 



TTCAGTTAAA CAATATTGTG AGACTACGTG CTGCTGGTAT TGAAGATGCA 50 
CGTTTAGAAT AACTATCCAT AAGG^CGCAT TACGCGTCTT TTTCTATGCG 100 
AGAATAAAAT GACAAAATTA GATGAGTTCC TATCAAACGT ATCAGTACTA 150 
GACACCGAAA CAACTGGTGT CGAAAGTGAA GATGATATTA TTGAATTTAG 200 
TATTTCATAT CCTCACGATG CACATGAGAA TATTGATACT ATTGATAACT 250 
ACACTTTGCG TTATAAACCA CTAAAAGATA TACCACCAGA AGCAAGTGCT 300 
GTGCATTTTA TCAGTACTGA AGATGTAGCA AACTGCATTG GTTATAAAGA 350 
TGACTTAGAA AACATTGACG CACTAATGGG GTGTCGTAAT TATTTTATTG 400 
GACACAACGT TCAATTTGAC CGCCGAATGA TGGTAGATAA CGAATATAAA 450 
TATCGTAACT CAGTTTCGCA GTACTTGCTC GATGAAGATA AATGGATTTG 500 
TACCCTTCGT TTAGCTAAGA AGATGTTTGC AGAAGACACT GAATTTAAAA 550 
ACTTAACTCT AAGTTATTTG TGGTATAAAT TTGGTTGCTA TCGTGATGTA 600 
CATCGTGCAG TCAATGCTCA CGCAGCAAAA GATGACGTGT TTATGTGTTA 650 
TCAAG TTCTA ATCAAATTGA TTGAAGTTGC GATTGAACGT GGACATATTG 700 
ACCCTAATGG TGACATTGGT GAACAAATCG TAACATTCTG TAATACACCA 750 
ATGCGTTATA AATTCATGCC ATTTGGTAAA 780 

ge?'J#^f : 1-3 
Umo&Z : 5 18 

mmnm : mm 



mm 

Genomic DNA 
7 7-v 



AAAGATAGTG GATGTATTAT TCTCGAAAAT GGTTCTGACG TTGTTACTGA 50 

TGACTTCAGT GTAGCGTTTG ATGTTTCACC TGATGGTTCG CTATCAATGC 100 

CACGCTTAGG GACTGGTGAC ATGACTGTGT GGGTAGGTTT CACTATGGGG 150 

AATGTACCAG GCACGGTGTA TGTAGATGAT GCTGAGTTGA AAGAAAGCTT 200 

GGCTGTTTTG GCGGATGAGA GAAGATTTTC AGCCTGATAC AGATTAAATC 250 

AGAACGCAGA AGCGGTCTGA TAAAACAGAA TTTGCCTGGC GGCAGTAGCG 300 

CGGTGGTCCC ACCTGACCCC ATGCCGAACT CAGAAGTGAA AGJiCCGTAGC 350 

GCCGATGGTA GTGTGGGGTC TCCCCATGCG AGAGTAGGGA ACTGCCAGGC 400 

ATCAAATAAA ACGAAAGGCT GAGTCGAAAG ACTGAGCCTT TCGTTTTATC 450 
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TGTTGTTTGT CGGTGAACGC TCTCCTGAGT AGGACAAATC CGCCGGGAGC 
GGATTTGAAC GTTGCGAA 



82*'J#^ : 1-4 
fiii*'iJtf)J*$ : 5 9 9 
&P\0)m : 





2*M 










hTF □ 


: mm 












: Genomic DNA 










: 77-y 






















AAGCTTCAAC 


AAGTTCTTTA 


AATGGAACCA 


TTGGAGCTTC 


TTTCTTATCT 


50 


TTATCAGTCA 


GGCTTGACAG 


CATCTGTGCA 


AATGTTGGAA 


CAAAAATTTT 


100 


ACCCAACTTC 


ATAGACATCT 


TAATACCATC 


TCTTGCCCCA 


AGCAGAACGA 


150 


TATTTACTTT 


CTTACCATTA 


ATTACTCTAG 


ATTCTGTTTT 


CATTGTGATT 


200 


CCTTAATACT 


TTAAAAGAAA 


CAAAAAAGGG 


GAAGACCTTT 


TAAAGTCTCC 


250 


CCCTTATAGG 


ATTTATTAAA 


CACTTGACGC 


TGGAATTGTA 


GAAGTGTAGT 


300 


CTAACTTCTC 


ACAACCAAAA 


ATCCAAGTTT 


TAGAGTTCTG 


GTCACGACCA 


350 


AGTTCAATCT 


GTGGTAATTC 


CTGCAACCAA 


GCATTAATAC 


CAGTTGCCAG 


400 


AACAGAGCCT 


GATGGGTCGT 


AGATTACGAA 


GTAGAAGAGA 


TATCTTCTTC 


450 


AAGTTCCATA 


TTGTCTTGTT 


TAGCTTGAAT 


TGCAGAAANN 


ANCTTGTTAN 


500 


GAGANAGAGN 


CTGGATTANN 


TCAATCTCAA 


TAAGACCTGG 


CNTTGCTCNA 


550 


TTTCTTTGCA 


NGGAACCTGG 


CCACCTTNAC 


CTACAACTGG 


GNGCACAAT 


599 





2-1 




5 8 5 


mwm : 


mm 








mm 




Genomic DNA 
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GGATCCGATT GATTAAGACA CCTGTACCAA TTTTTGGATT TCCTTCTATA 50 

GAAGAGTTCA AAGTTTATCT TGACAAAAAC TTCTACAATG AGCAGCCTGT 100 

TACTTTGCTG AAGAGTGACT TATCAGAGCT TCTTGATATG GTTATCAAGG 150 

CAACTTCTGA GAAGGAACCT GAGCAGAAAG CTGAGAAGAA GACTAGTAAG 200 

AAGTCCGATA AGAAGACTGA AAAGCCTGAG TAGTAACTTG AGGGGTTNCT 250 

TGATAGCCCC TTTATAGAAC TTAGAAGGTA GCGAAATGAA AGAGCTTATA 300 

GGTNAAGAGC TTGACATTGT TGATGCNAAG ACACAGAGAT ATATATCTAC 3 50 

TGTTAAATTT CTTG GAATG A ATGATGCGAG TNATGCTTAC CCTCTCNACT 400 

GCNTANTNCT AGACAAATTT GAGGTTTGTG GTNTTGATTT TAATGATGAT 450 

AACTTTATAA GCTTTGATAA GGACGGTTTC TGGCGTGGTN AGANTCATCC 500 

TCNAGCAAAT GAATTTGATA TGCGCCTAGT GATACCACAA AAAGGTNATC 550 

CACNAAACGT AAAAGATATC CTTGTTNGAA GCCTA 585 

BB?'J#^ : 2-2 
%m<D&2 : 5 7 8 

mown 2*® 



mm 

Genomic DNA 
77-y 



urn 

GGATCCGATC AAGNGATGGT ATTAAGATGT CTATGAAGTT GGGTAAAATT 50 

GTTGTTCCAA CATTTGCACA GATGCTGTCA AGCCTGACTG ATAAAGATAA 100 

GAAAGAAGCT CCAATGGTTC CATTTAAAGA ACTTGTTGAA GCTTGTTTTG 150 

ACAGAATTGA AGAAATCAAC CTTGAAGAAA TGGCTACCCT GTTATTTCAA 2 00 

GGGGCAACTG TTGATGACTT CCCACTTAAT ATTGATACAT ACTTCCAAGC 2 50 

AAACTACGGT GAATTTATTG ATTACTTAGC ATTTGCGCTG GAGGCAAACT 300 

TCGGAAGTTT TTTCGAAGCA AGCATTTTCA AAAGCCTAAC TTCTCAGTAA 3 50 

ACATGGGTNA CACTCTACAG ACACCACTGA CTGATGCTGC TGTNNAGGCN 400 

ACCTATGAAG AAGCNGACGA NATGAAATTT GTGCTTGCTA TTTATGGTAT 4 50 

GGAANGGTGT NAAGAAACAC TTGACCAACT CTTTGCTATG ACATTCTCTG 500 

ATTTATTATC NTTGAGACAA TTTCTTGAGA TTCAGANGTC GTATNAAGAG 550 

GAAATTGCTT ACNACGAACT TNNAANAA 578 
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: 2-3 
S^J©ftS : 5 9 8 

Si!?'J<E>Si$i : Genomic DNA 
GHDSK: 77-y 

GGATCCGATT TCGTTACAGA CTTCATGTAC AGAACATCTG CATTGTATTA 50 
CTATGCAAGA GCTTGGTATA AAGACCTTGA CAACAGTCAG CAAAAGCTAA 100 
TCAAAAGTGC TGGTGAATTT CTGGGAACAG TCGTGACAAT TGGTGGTGCA 150 
GTTGCTGTAG TATCAAAATC AGTCAAGCTC CTAAGTGGTT TGGTCGGTGG 200 
TGGCATCTTT GGTAAAATCT TACAAAGACT TGGTGTTAGT GCAGCAGGTA 250 
CAGCAGCAGC AGGAGAAGCA GCCGCAGCGG CAGGTGGAGT TACAGCAACG 300 
AGAATGGCAC TTGGTACTGT TGGCTCTGCA TTGATGCTAA NAAGTNCTAC 350 
AGACCCNAAT GCTGCTAAAA ACTACAGTGA AGTTACACTT CCNAAACCAT 400 
TTGAAAATGC TGTTGCNAAT ATTACAAACC CNAAAAGACC AATGTTCTTT 4 50 
GATGAAAATG GTCAACTCCA GTTTGCACAG TATACTCNAG ACATTGAAGG 500 
TTACAGAAAG TTAATTGACA ATGGCCTATC TAATTGGGAG ATTATC ATG G 550 
ATAAACTATC NACATCTATT GATAATTTTG CCAATAAGTT TAACCAGA 590 





2-4 




6 0 0 


&9Wm : 


mm 


m<D& : 






mm® 


&&\<Dmm : 


Genomic DNA 




77-y 







GGATCCGAAG ACGAAGCTAA GACTGGCACT GTAATCAACG GTGAAGAAAT 50 
TCACGTAGTT GTTGACCGTG TATTCTTCAG CAAGCTGACT AAACACCCTA 100 
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AGATTCGTGA TGCCTATCTT GCACAGCAGA CCCCACTGGC TTGGCAACAG 150 

ATTACTGGTT CTCTGAGAAC TGGTGGTACT GACGGCGTTC AGGCTCACAT 20 0 

GAACACTTTC TACTACGGTG GTGTTAAGTT TGTCCAGTAC AACGGTAAGT 2 50 

TCAAAGACAA GCGTGGTAAG GTTCATACTC TGGTGAGCAT TGATGGTGCT 3 00 

GGTGCANAAG TTGGTGTTTG ACACGCTTTC CCTAACGTTT CTATGCTGGG 3 50 

TGAAGCAAAC AACATCTTCN AAGTGGCTTA TGGCCCATGC CCTAAGATGG 400 

GTTACGCNAA TNCCTTGGTC NNGGAACTGT TTGTTTTCNA ATACCAAAAA 450 

GACCGTGATG AANGTATTGA CTTCGAANCT CACTCTTACA TGCTGCCATA 500 



CTGTNCTCGT 


CCTCAGTTGC 


TGGTANACGT 


TCGTTCTGAC 


GCTNAAGACG 


JJu 


AATAATATTC 


TTAANGAAGG 


TTATGAAATG 


TGTTATNCAG 


GCGACCCACC 


600 




2-5 












6 0 3 










mwm : 


























mm 












Genomic DNA 








mwmi : 
























GGATCCGATG 


ATAAGATTGC 


AGAACTTGGT 


CGTTTTGATG 


ACTTCAAAAT 


50 


CTTCGTAGGT 


ACTCGTTTCG 


AGACAGATGC 


CTTCAAACAT 


TTAGAAGCAG 


100 


CATTACTAGA 


CCCTGCAACA 


GCAGGTTTTG 


CGGCTAAGTG 


GTTACCACGA 


150 


GTCAAACCAC 


GTCATAAGCA 


GTTTGTAAAA 


CGTTTCTGCA 


AGTTTGCCAA 


200 


CTTGAGTGAG 


AAAGAGTACC 


GCACACTGTT 


GTCTGCACTA 


TCTGATACAG 


250 


TTGAGCAAAA 


AATCTCTGCT 


AATGAGTTTG 


GTAAGATTGA 


CTACAGTAAG 


300 


ATTCCTTCAC 


TTGCTGCTGC 


ACGTTACCAA 


AAACTGTTTA 


ACCGTNAAGA 


350 


TGGAGAGCGT 


TACAAAGCTT 


ACATCGAGTC 


CTTATCAGAA 


GGTGAGACTA 


400 


AGATTAACGC 


TGGTGCTGTT 


TACCCATACG 


ATGTGATTAA 


ATCTGTCAAG 


450 


TNTGGTAATG 


CNGATGTTGC 


T AATG AG C AG 


TGGAAAGCAC 


TACCAAACTG 


500 


GATNGCNGAA 


GGTGAAAACA 


TCTTGTGTAT 


GTCTGATGTA 


TCCAGTTCAA 


550 


TGTCTTGGGT 


GAATTTTGGC 


TCCNTTACTG 


CTCTGGGATA 


TTGGTGTTTC 


600 


NCT 










603 



rv-i/ar* 1 1» Ays I 
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2-6 




6 0 1 


umnm : 




83<Z>!fc : 


2*81 




it 3$$ 




Genomic DNA 











GGATCCGATT TGAAAAAGCT TTAAAGCTTG TTATGCCGCA TTTAGAATCT 50 

GGAAAGCTGA CTTTAGAGAT GCTTAATAGG GTTATTCGGA GAGCTTATGA 100 

AAATTAAAGA AGTGGTTCAA AAAGCAATGC TTGACAACTC AACTAAAGAT 150 

GAAATGTACA AAGAAATTTG TGATAAGTTG AATTGTTCAA GACATGCTGC 200 

TAAGGTTCTT GTCTCGTGTT TTATCTGGGA ATGCTCAGAA GCTTATATGC 250 

AAGCTTATAT GCAACATGCA GTGTTTGAAA GTTCTAACTT ACTAGGTGAT 300 

GTAGAAGCTA GTGAGAAGCT AAAAGAACCT GAAGTGAAAA CAGTCCCTAA 350 

AGTTGGTAAT ACATACCCTC TTAAAGACCT CNAGACTGGA AAGATTATTG 400 

CAAAAGGTGT AGTAGAGTCT GTCTACCATG ATGGTAAATA CTTACTTAAA 450 

ATATTTGAGT NTGACAGCCA CTATACGCAC TTATGTGGGA TTACATTCTT 500 

AGTAACNGAA GAAGACCTTA TTAGGAACAA TAGCAACAAG TTTGC AG TAC 550 

CAGCTTACCA AGTTTTACGA TAATGGTGTG ATAGATATGG AAAAAGATAA 600 

° 601 





2-7 




6 0 7 


mwm. : 


mm 

2*83 








Genomic DNA 




7 7-v 


mm 
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GGATCCGATA ACTTCCACCA GATGTTACCC AAGCTCTTGA GTCAGCATTT 50 
ATGAGGATTT TGGTAAAGTC CACTAAGCAG AATAATTTGC TTATCTCGGT 100 

AAATGATATT CACAGTATTG TTGAAGGTGC TTTGGCAGAG GTCAATCACG 150 

AGATTTATGA GTCTTACTCA ACATACAGAA ATTACCGTAA AGAGGTTGCT 200 

CAAAATTGGG ACGAACTCTA CCAGAAGACT AAAGATACAC TCTTCTTAGG 250 

TGACCGTGAA AATGCTAACT TTGACAGCAG TTTAATTTCT ACGAAAGGTT 300 

CAATTATCCG TGGTTACCTG ACTAAAGAAA TCTTTAAACA GTATCATCTA 350 

ACACCAGANG AACTTGAAAC CATTGAGAAA GGCTTTATCT ATATCCNCGA 40 0 

TTTGAGAGAC CTGATTTTTG GTGGTATTAA CTGTTGCCTG TTTGACATTG 4 50 

GTAAAGTACT AAAAGGTGGC TTTGAAATGT CCGGCNTTGA NTNCTGTGAA 50 0 

CCTAAATCTG TTCTGTCAGC GTTGCAGGTT ATTGGGTGAC GTAATACTTT 55 0 

CAGCAACTGC NCAGCAATTT GGTGGTTTTA CTTTAGCANA AATTGATNAG 600 

GTACTTG 607 





2-8 












: 5 8 5 
























2*sa 












mm 










smvmm ■. 


Genomic DNA 










77-y 






















GGATCCGATC 


TACTTTGAAG 


GTGATGTACA 


CATTTCTAAA 


AACTTGTATG 


50 


TAACAGAAGA 


AGTACATGGT 


TCAGATTTTA 


TCAGTGACAC 


AACTGGTGTG 


100 


AGCTTTAATG 


AACACACGCA 


CC ATT ATT AC 


TGGACAGACC 


CTGCTGGTGA 


150 


GGCTGATACT ACAGAGGCAC 


AATAATGAAA 


ACAGACTTTG 


CATTAAATCT 


200 


AGGTGGTGAC 


TATGTTGCCA 


CTTTGGGTTC 


AGATTCANTG 


TATGTGGCTC 


250 


ATGGTGATTT 


AAAGATTACT 


GGTAACCNAA 


TTAGAATTAT 


CCCNNAAGAT 


300 


AATAAAGCTA 


CTCACGTTGC 


TCAAAGACTC 


C ATATT AG AT 


GCCTTCTAAG 


350 


GGCTGGTGAA 


GTCTTCTTTA 


ATACATCTGC 


TGGGTTCCCN 


TATTTACAAC 


400 


TTGCCNAATT 


TAAACNGAAA 


ACTTCTATCT 


TTGACAATTA 


TATGAAAGCT 


450 


TACCTTGTTG 


AAACAAGANA 


TGTGTCTAAC 


ATCTATAACT 


ATTCTTCTTC 


500 


NATGGACAAC 


GCTCAAAGAA 


AAGTGACTGT 


TAATTTTGAT 


GCCACTACTA 


550 


CNACNGATAT 


TTTAACNGAC 


ATTACGCCAG 


AAGTT 




585 



38 • 





2-9 












: 6 0 7 












km 




































Genomic DNA 










77-y 






















GGATCCGATT 


TAAGGTCTAC 


ACACATCCTT 


ATCGTTGACG 


GTAAGATTGC 


50 


AAAAGACCGT 


ACTGGAGTAC 


TTAAAGGTGA 


ACGTATTGAT 


ATTCTGGAGT 


100 


TGCTATGAAG 


AAAATGTACA 


GTCTCTGGGG 


AAGGGTTGGT 


AAAGGTTTTG 


150 


ACTGGACACT 


TCTTCGTTCA 


AACGTTAAAC 


GTAGTGAATT 


ACCAGAACTC 


200 


ATTACCCACT 


ATTTAAAAAC 


ATACAGAGAG 


GTNGACTATC 


GTGAACAATN 


250 


AGGTTAAGAN 


TTGTGTGAAA 


GCAATGGTTG 


CACTTGGAGT 


AATTTTTCTA 


300 


TCTGGCTGCA 


ACCCCTCTTA 


CGAGGACAAA 


AACGCTTCTT 


ATAGCCTCCC 


350 


ACCAGAGATG 


CAAGATTGCA 


AAGTCTATAA 


GTTACATGGT 


GATGCCATAA 


400 


GCAGAGATAT 


TGTTGTTGTC 


AGATGTCCAA 


ACTCTCAAAC 


AACAACATCT 


450 


TATAGTTATG 


GGAAAAATGG 


TCAATCACAC 


ACTACGGTTA 


TTGAGTGAGG 


500 


TTTTCACGAT 


GGAAGTCCTN 


GTAAACTATA 


TCTATTGTTA 


TGATGTTGTT 


550 


CACTCCACTN 


CAACCGTAGC 


TCAACGTAAC 


CCNATCGTCC 


CACGAAGAAN 


600 


GTGANTT 










607 





2-10 




5 6 3 




2*« 






m?wmm : 


Genomic DNA 




77-y 
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GGATCCGATT TTTAATGGTG TACAGACAGT TGTTACGGAT AATGAAGGTC 50 

TGATTGTTAA AAACTCTACT CAGAATAGAC CATTATATAT TCGTGGTGTG 100 

GACACTACTA ATGTATCAAG ATGGTGGATT GGTGTTGGTG GTGTTGATAC 150 

GAATGATGTT ACCCTAAATA ACAGTTATTC TGGAACCCAA TTGGTTCTCG 200 

GGAATACAAC ATCATACATT AACAAAACAT TGACTATTGC TGGACAAGTT 250 

CAACCTTCAG ATTTCTCTAA CTTAGATGCT AGATACTTTA CGCAAAGTGC 300 

TAGTGATAGT AGATACCTAA GAATCAGAAG CACTANCTTC AATGTGGGAA 350 

ACACTGATAA GTGGGCTAAA ATTGCCACTG TTGTGATGCC ACAATCAGCA 400 

TCCACTGCTG TTATTGAAGT ATTTGGTGGG TCAGGTTTTA ATATTAATAC 450 

ACCAAACCAA GCANGTAAAT GTGAAATTGT TCTGCGAACT TCAAATAACA 500 

ATCCAAAGGG CTTAAATGTT GTTGCTTGGA GAACATCANA NAACACCATT 550 

ATCANGGATA TTG 563 



uvm^-. 3-1 

WMO&Z : 5 2 8 

mwm : mm 

SB^JOM: Genomic DNA 
mW&M: 77-y 
SE?'J 

AAGCTTGACA ATCCCTGAAG AGGATATCAG 
TTAATGCCTA CGGAAGAACT CTTAAGGTTG 
AGAATCTACG GATATATCTA TGACGTAATT 
GGTTAAAGTA GCCTTATCAA ACAGCCAATC 
AATATACTAC AGCAAGAATT ACTGTTGACG 
GAAAGCAGCC AGTATACCAT CACTAAGGAG 
GATAGTGTTT ATTATAAAAC ACTTGATGAA 
AGATAAGTTT ATCTATACAA GCATCTTGAA 
AAACATTAGA GGATGTTTGC TGGCAGATGC 
ACGTCAGTAG GCCAACAACT TGATAATATT 
TAAGACCTTT AGGTGCAGAT GATGAAAC 



AGACAGTATT GTACAAGGTA 50 

GTAGTGACGT TATCCCTAAC 100 

AAAGGTATTG AGATTAACGA 150 

AGTTCCACCT AGTGACGGAC 200 

GTGACCAATA TACTGTTTGG 250 

TAACAATGTT TGAAAAGATT 300 

AGAACTGTAA C ACAG TTTAA 350 

AGCAATCACT GATGAGTTAC 400 

ACACAGAGAG AAATATCAGG 450 

GGCTCACTGA TTAAAGTTCC 500 

528 



rv, iMryz/tuysv 



40 • 



3-2 
5 4 3 



mwmm 

GAAGATGATA 
TCTAAGGGCT 
TACAACTTGC 
AAAGCTTACC 
TTCTTCAATG 
CTACTACAAC 
TGGCAGGATT 
TTTGATAATA 
CGTTTCTGAA 
CTTTAGCAGA 
AATTGACAAG 



2*« 

Genomic DNA 
77-y 



AAGCTACTCA 
GGTGAAGTCT 
CAAATTTAAA 
TTGTTGAAAC 
GACAACGCTC 
AGATATTTTA 
AACTACAACA 
TCAAATCAAG 
GATAGCCAAT 
TACACATGAG 
GCTGAAANGA 



GGTTGCTCAA 
TCTTTAATAC 
CAGAAAACTT 
AAGAGATGTG 
AAAGAAAAGT 
ACAGACATTA 
GGATTACAAA 
ACTTCTTAGA 
TAGGTCTCTT 
ATTCTNTCAG 
TTTAACCTTG 



AGACTCCATA 
ATCTGCTGGG 
CTATCTTTGA 
TCTAACATCT 
GACTGTTAAT 
CGCAAGAGGT 
CTCTAAGATA 
GATATCTCAC 
CCTAGCTTCA 
AAATCTATGA 
ATGATATCAC 



TTAGATGCCT 
TTCCCATATT 
CAATTATATG 
ATAACTATTC 
TTTGATGCAA 
TAATATCTAA 
TCAGGAAATT 
CAAACCTTGA 
ATTGCAAGGT 
CGGCGGGGAC 
AGC 



50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

543 



mwm : 



3-3 
5 5 7 



2*® 

mwmm 

CAATGAAGGA TGCTCGTGCA ATTTGCAATG AGTTGAATGC AAAGATTGGT 
AAGAAATGCA AAGACTGGAA GCCAGTAAAA ACAGTTAAAA CTGTGAAGTA 
CTATAACAGT CATGTTGTTA ACCACTTTGA GCTTGAGTCA AGTCGCTACA 



Genomic DNA 



50 

100 

150 
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CAGGATTGAT 


TGATGCACCA 


TATACACCAA 


TTGAGTTTGA 


AGTTTCTCGT 


200 


ATGACTCAGG 


TAGCAGTTGT 


TAAAGACTAC 


TTGAAATCAG 


TTGGTTGGAT 


250 


TCCAGATGAC 


TGGAACTACA 


AGAAAGATTC 


AGACGGTCGC 


CCTGTCAAAG 


300 


TTTGTCGTTT 


CANAGACAAC 


AAAAAGATGA 


TTACAAAGCA 


TCCTAAGTGG 


350 


CAGGAGATGG 


TTGAACGGTG 


TGGGTTGAGT 


TATGTTGAAC 


ACGAAAGTGT 


400 


CCAGTACATC 


GAACATAACT 


GGTCTGTGAA 


GAAGTNCACG 


GATTTGCTTG 


450 


AACCTTGCTT 


AATCCGTACT 


TCCCAAAACT 


TACTGAATCT 


TCTTATGATA 


500 


CGATTGAANG 


TGAGCTTGGA 


CAGAAGATTG 


CTAAATACTA 


TACTTTGATG 


550 


CCCGACG 










557 




3-4 












5 2 8 











m\<om : mi 

: 2 *m 

WM<OWm : Genomic DNA 

WM<DmU: 7 7-y 



AAGCTTGGAA 


TGAGTATGTT 


GAAGCATTTG 


GTCACGCAGA 


TGGACTGAAG 


50 


AGAATTACCA 


AGTACCCTAA 


GACAAAGTAT 


CGTCAGCAGG 


TACGTAACGG 


100 


TGAGATGCAG 


ACATATGAAA 


TCAAGCCATT 


TGGTAAGCCA 


ACTACAAAGA 


150 


TTTTTAACAT 


TGAAAAGAGA 


AATTGCTATA 


CACCAACCAA 


CTCTGTAACT 


200 


GGTGAAGAGT 


ACAAGGAGGG 


TTTTGTAGCA 


ATGAAGGATG 


CTCGTGCAAT 


250 


TTGCAATGAG 


TTGAATGCAA 


AGATTGGTAA 


GAAATGCAAA 


GACTGGGAGC 


300 


CAGTNAAAAC 


AGTNAAACTG 


TGGAAGTACT 


A1TACAAGCA 


AGGTGNTTAC 


350 


CACTTTTGAG 


CTTTGAGTCA 


AGTCGCTACA 


CAAGGATTGA 


TTGATGCANC 


400 


ATATACACCA 


ATTGAGTTTG 


AAGTTTCNCC 


GTATGACTCA 


NGTAGCAATT 


450 


GTTAAAGACT 


ACTTGAAATC 


AGTTGGGTGG 


ATTCCAGATG 


ACTGGAACTA 


500 


CAAGAAAGAT 


TCAGACGGTC 


GCCCTGTC 






528 




3-5 












5 2 8 










mwm : 


mt 











42 ■ 

B<D& : 2#ffi 
BE?iJ<Z)M£§ : Genomic DNA 

AAGCTTTCTT CGTCATATAA TGAGTAAGAT ACTTTAACAA ATGCGTATTT 
TGGTGTTGGT CTGCTAAAGT AAATATTATG TGCTAAACCA CCTAAATCAT 
GGGCTGTACC AAAAATTGAG CCGTAAGCTC TAATACCAGC AGGTTTTCTA 
TCCCAGATTG CTTGAGCAAC ATTATCATTT TGACCACCGA CTACGACAAT 
CTTAAAAGAT TTTGGTGGAA GACCTTCTGA GTTCGTCTCT TCAGTATCAN 
TTTCAACACC TGAAGCATCT GAGACACCTT GAANCCTTTT AACAGCAGCT 
ACAATTGCAT CCAAAGTCCC TANACCAAGT AACTGGTAAA GNGTCNAAAT 
ATCNCTGNCN AAGTTCTGNG TCAGTTTCCT CGGTTCTAAC AATTGNTAAG 
TCANACCTGN TATAGATGCT GTCAAGACCA TCAACAAGTT GTCTCAATCT 
CAATAAGAGT CCCAAGCTAA AGCAGGAATA GCAACAACCT CTTCAGCCAC 
TACATCTGAG ATAAGTTGTA ATCITTGT 





4-1 




5 1 7 


mwm : 


Me 




2*® 




mm® 




Genomic DNA 




77-y 







AAGCTTCGTT CCAACTACCT CTCAAGACTT TTACAAGTCC AGCTTCAGAA 
GCAGCAGAAA ACCCCGCAAA TCGGGTAACT TTGTCTTTAN 1TGTTGGTTT 
AGCTCTTGCT CGATAACCIT TCTCGGCAAG TTTCCTGATG AGGGATGTTG 
CGTAGGATTT ACCAGCAGCG CCTGGGTCTT GAGGGATAAA AATACCAGTT 
CGCTTACCGT CACTTTCAGC AGTCAAATTA ATTTGTGTTr CGACTCCAGA 
GGGTCTATCT CTAAATCTTA CTACATCAAT GATATAATAA GCAACCGTCT 
TTTTTAAGAT TTACCATCTT AACAACTGCT GGCCAATCCG GGTTAAGGNT 



rci-/jnr7/uzyS7 



50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

528 



50 
100 

150 
200 
250 
300 
350 
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AAACCCAAGA TGGGAAAAGT TGCTGGCTAA AGTCCCATGC TCTGACATCG 
AATACATCTT CTGGGAGTGA ATCAACAATT TCACACCATT GNCTTTGCCA 
AATAAGTTTG AACCTTCTGC ACGAAGCCTT CCAAGTTACC GAAACGAAGT 



CTTGCAACGT 


TTACAGG 




4-2 




3 5 3 


UfWM : 








h#DS>- : 


mm 


mwmm 


Genomic DNA 




77-y 


mm 





TGTTAAAGT TGTGAATGCAA AATCACCACG 
GTTTCATCT CAAGTGACTGA AAACCTTGAG 
TCCATTACA TAATTGTGGTA ATGCTCTTTA 
TTTCTCAGC ATGATAGCGTO NAAACTTCTT 
TATCAATCT CTGCTAAAGTN AAACCACCNA 
ANTNCTACG TCNCCAATAAC CTGCAACGCT 
ACAGTACTC CATGCCGGACA TTTCAAANCC 
TGT 



GCTACAAGGT 
TCAGTTCAAT 
GGAATACCAT 
AGCATACGGT 
ATTGCTGTGC 
GACAGTACAG 
NCCNTTTANT 



ACGGTATTTA 
TTGTAACTGC 
AAGATGATGC 
ACAANTNCCT 
ANTTGCTGAA 
ATTTAGGTTC 
ACTTTACCNA 



400 
450 
500 
517 



50 

100 

150 

200 

250 

300 

350 

353 





4-3 




4 1 6 












mm* 




Genomic DNA 




77-y 


mm 
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GGTGCTCCGT 


ATGATGCAGG 


TTCAATTGCT TGGGGTAACG 


CACAGCTAAC 


50 


TGGCGTAGCT 


GCTTCTCTAC 


AGCCATCTAA TCAGAGACCT 


CTGACAAGTA 


100 


TTCAGAANTC 


AGCTTTANAT 


GCACGTCACT GTAACTTTAT 


TGACCTTGAT 


150 


GGTGGTGTTC 


CAGTGGITCG 


TAGANGGATT ACTTCTGGTG 


GGGAATGGAT 




TNATATCATC 


CGTGGTGTTG ACTGGTTAAA ATCNGACCTG 


AAAACTTCTC 




TGAGAGACTT 


GCTAATTAAC 


CAGAAAGGTG GTAAGGATTA 


CTTANGATGA 


300 


TACTGGTATT 


ACCCGTATTC 


CCAAGTCATT GAAACCTCTC 


TGCCCANCAG 


350 


CAGTCNACAG 


AAACTTCCTG 


TCATCTTANA CACTTAATGT 


TCCTAAATCC 


400 


TCTCAANTTG 


C1TTGG 






416 



ffi#l## : 4-4 
SB#l©ft3 : 5 17 

&m<om : mm 

m<Ofk : 2 *ffi 

&&\<Dmm : Genomic DNA 
SBfllOfiSi: 7 7-y 

AAGCTTACCA ATCTTTCTAA TCTTAGCCCA 
CACCATCAAT CGGGTTGTCA TATGTCTCCA 
AAGTGTCCTT TCTTCTCACT GTAAAATGGA 
AACTGCTAAG ATTGCTGCCA ATGTTTCTAG 
AAGCATACTT CAAGTATCTC ATTTAAATAG 
ATAAGGGATT CGAACCCCTA TTAACAGCTT 
ATTTGAACTA ATCCTGCTTA CCTACAAGAA 
GAGTTGTTTT TACGCCTGTT TCTGAATGAC 
TGATTTATTA CTCATAGTGT TCTCCTAAAA 
CGAACCGTCA CTAGTACAAG GGTTGAGCTT 
TACTGGGACA TGGNACT 



TCTTTTAACG TGACCTTCAT 50 

TCCATCTGAA TCCAAAAGGT 100 

ACTACAAAAG GTGCTAAGAT 150 

CAAAGCTAAG AAAATCCATG 200 

CCTCTTTAAA TTGGCGCAGG 250 

CGTAGACTGT TGCTCTATCC 300 

CACCATACAG TTTTTCACAA 350 

GCTATAAACT TTTTTGCAAT 400 

TTGGTGTTCC AAGACGGNTT 450 

GCATCCTCTG CCAATTGGGA 500 

517 



82*Wf: 4-5 
@H?iJtf>£$ : 5 2 8 
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mwm : m® 

K#I©SBK : Genomic DNA 

AAGCTTTGAC CCAGAAAGAC TGAATAAGTG GGCATCATGG GCAGATAAGC 50 

GTGGAATTAT CTGGTCAGAA GTCACTATGG AAGCCATGAA ACGTGTCTAT 100 

GAGGGTTGCA CTACAAAAGA GATGCACCAA GCCATGATTG ATGTTTGTGT 150 

TGATAAGCAA ACTCAAGAGT ACTCAGATAT GGCTGGACGG CTACTTCTGG 200 

GAATTATCTA CAAAGAAGCC TTTGGAGGTT TACTAAGGTT CCTACGCTGG 250 

TTACCTTCGN TAAAAATATG GAGAGAGCAA GACTTTGGGA GAAGATGGAC 300 

TATTCACAAG AAAGAGCTTG AATATCTGCA AGGGTACATT GTGCACTCAN 350 

AAAGATATCT CTTACGGTTA TGCAGTCTTG AAACAGTTCA AGAGACAAGT 400 

ATGGTATCCG TGATATTAAA ACGGGAAGAC TTTTTGAGTC ACCACAATTT 450 

ATGTTTATGG GTATGGCTAT GAAAGCCTTT GAGAAGCAAC CAAAGCACCG 500 

TAGACTGCAA GATG1TATCA AGCTGTAC 528 
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1 ^©»lli:^LT^tAi4IM:^t5a. d ^ it 



2 M©IBiai:B«^^'J*77-^^T; mmit 



ate a* fu^ 7 -sweaft* i-i^li- 4> * * l 2 - 

1 0, E«H3-l^L3-5*ftttfi«W4M^U-5T*W^s 



«r a* x y * 7 7 - it l x a* x y * 7 r - v $ x * u - - > y-r 

S^<t*«f«<!:'rS/^x'J^7 7'-^©X^U-->^ 0 
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v o) ft v t- ; h ft z> z t & & » t r a o 

mz&^T. mt&WT-v*? 7-i?i£tztemmmrt<i turn** ^omm&m 

i o m^mm8m^rzit9miztm(o^T-^yty7-^<o^m<Drz 
1 1 mffi&mm&mmTmmLffi&vmifcmzft^tz&m'v, a^u 

m i»lim^T^/^TUt77-y0^iI^I^C ( !:^IS ( i: 
1 2 gg5)cCQ<P5BB l 1 JBKSSiliJtt) A£ f'J *7 7- v£>*gfl$t<Z)Mi§77 & 

\za^x, m&®miz%)i> : sVM*>te£<D&mj*>tf$G2tiT^zzt& 
x v> 5 z. t trs a ? x y 7 7 - v 
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